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Specification 
Title of the Invention Ophthalmic Organic Lens 
Claims: 

1- An ophthalmic organic lens obtainable by applying to a 
surface of a substrate made of a transparent organic resin 
having a refractive index of 1.55 or more, a coating resin 
part of which contains fluorine or silicon atoms and which 
has excellent adhesion to the organic resin of the 
substrate, and then forming a coating of a dielectric 
substance made of an oxide and a fluoride by means of 
vacuum evaporation, ion plating or sputtering. 

2. An ophthalmic organic lens obtainable by applying to a 
surface of a substrate made of a transparent organic resin, 
having a refractive index of 1.55 or more, a coating resin 
part of which contains fluorine or silicon atoms and which 
has excellent adhesion to the organic resin of the ' 
substrate, thereby curing the applied coating, resin, 
applying a silane coupler to the coating resin and curing 
the silane coupler, and then forming a coating of a 
dielectric substance made of an oxide and a fluoride by 
means of vacuum evaporation, ion plating or sputtering. ' 
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Detailed Description of the Invention 

The present invention relates to an ophthalmic organic 

lens . 

An object of the present invention is to produce a 
thin organic resin lens which is highly resistant to 
scratches, An allyl diglycol carbonate resin (trade name: 
CR~39) has been conventionally used for the ophthalmic 
organic resin lens. However , the len3 and in particular a 
strong minus lens are thick to maintain the strength of the 
resin, which causes complaints of spectacle wearers , In 
order to cope with this problem, there is a highly 
refractive lens in the case of inorganic glass. However, 
the highly refractive lens has a defect in its weight 
because of its high specific gravity. 

The present invention has been made to eliminate or 
alleviate the defect and aims at providing a lens that is 
higher in refractive index, lighter, and more resistant to 
scratches than conventional organic lenses- Examples of 
the resin having a high refractive index include 
polycarbonate (refractive index: 1.856), polystyrene 
(refractive index: 1.591), styrene/polyester copolymer 
(refractive index: 1.55 to 1.57), styrene/acrylonitf ite 
copolymer (refractive index: 1.55 to 1.53)., and a metal 

2 
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salt of an itaconic acid monoalkyl ester (refractive index: 
1.6). These are generally less resistant to scratches and 
hence are not sufficient to use for the lens. 

The present invention improves the resistance to 
scratches by applying to the surface, made of the substance 
described above a coating resin part of which contains 
silicon or fluorine atoms and then forming a thin film 
having a high hardness by means of a vacuum film deposition 
method such as vacuum evaporation/ ion plating or 
sputtering using an oxide, or a fluoride. It has been found 
that the resins described above each having a high ' 
refractive index have difficulty in forming films having 
excellent adhesion by the vacuum film deposition method, 
but that the adhesion is significantly enhanced for example 
by applying a coating resin having amino group or glycidoxy 
group and silanol group to the polycarbonate surface for 
curing and then adhering an metal oxide such as silica, 
alumina, zirconia or titania to the coating resin by means 
of the vacuum film deposition method- In the case of 
styrene, the same effect was attained also using a coating 
resin having cyclic epoxy group or methacryloxy group and 
silanol group. It has been found that it is also effective 
to deposit an oxide or a fluoride on the substrate that was 
treated with a silane coupler after a hard coating liquid 
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part of which contained silicon or fluorine atoms was 
applied to the substrate for curing. 

For example, ARC coating (Dow Corning Corporation) was 
performed on a polycarbonate substrate and a surface 
treatment with y-glycidoxypropyl trimethoxysilane was 
performed, and thereafter silicon oxide was deposited on 
the treated surface by the vacuum evaporation method and 
the RE ion plating method selected as the vacuum film 
deposition method. In both the methods/ films having 
excellent adhesion could be obtained. In another example; 
a hard coating liquid part of which contained silicon and 
which had excellent adhesion was applied to a 
polystyrene/polyester copolymer and cured. Then, a surface 
treatment with a substance having methacryloxy group and 
methoxy group such as ?-methacryloxypropyl trimethoxysilane 
was performed, which was followed by coating with a multi- 
layer film made of silicon oxide 2 \ 0f aluminum oxide 1/4 
X 0 , and silicon oxide 1/4 ^ 0 by the RF sputtering method. 
As a result, a film which was highly resistant to scratches 
and had low reflection and excellent adhesion could be 
obtained. In addition, the thus produced lens has the 
merit described below because of its high refractive index. 
For example, the weights of the lens made of polycarbonate 
and the lens made of CR-39 are shown below: 

4 
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Condition: Lens diameter of 70<}> 

Center thickness of 2 mm 
That is, the comparison of polycarbonate with CR-39 = shows 
that the weight is reduced by about 20%. In addition, 
ultra- lightweight lens can be produced taking into account 
that the weight of the lens made of CR-39 is about half 
that of the glass lens* 

Amendment 

1, Claims are amended as follows: 

1, An ophthalmic organic lens obtainable by applying 
to a surface of a substrate made of a transparent organic 
resin having a refractive index of 1.55 or more, a coating 
resin part of which contains fluorine' or silicon atoms and 
which has excellent adhesion to the organic resin of the 
substrate, and then. forming a coating* of a dielectric 
substance made of an oxide and/or a fluoride by means of 
vacuum evaporation, ion plating or sputtering* 
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2, An ophthalmic organic lens obtainable by applying 
to a surface of a substrate, made of a transparent organic 
resin having a refractive index of 1-55 ox more, a coating 
resin part of which contains fluorine or silicon atoms and 
which has excellent adhesion to the organic resin of the 
substrate, thereby curing the applied coating resin, 
applying a silane coupler to the coating resin and curing 
the silane coupler/ and then forming a coating of a 
dielectric substance made of an oxide and/or a fluoride by 
means of vacuum evaporation, ion plating or sputtering. 

2, The term "polycarbonate (refractive index; 1,856)" in 
the specification on page 2, .line 5 from the bottom (in the 
English translation on page 2, line 4 from the bottom) is 
replaced by "polycarbonate (refractive index: 1.586)", 

3. The table shown on page 5 of the specification (on page 
5 of the English translation) is amended as follows; 
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1 Abstract of JP541 53044 

ijj 

if PURPOSETo form the light and hard-to-scratch organic resin lens for spectacles by providing 
£ the film of oxides, fluorides, etc, by a vacuum filming method on the surface of the lens made of 
1 high refractive index transparent organic resins having been coated with the specific resin. 
?} CONSTITUTION:The film of oxides or fluorides is formed on the surface of a transparent organic 
?! resin of refractive index 1.55 or over by way of the film by a coating resin containing fluorine or 
| silicon atoms. For example, a coating resin having amino groups (or glycidoxy.groups) and 
f| silanol groups is coated and set on the surface of a lens made of polycarbonate (refractive index 
P 1.586), after which a metal oxide such as silica, alumina, zircbnia or other is deposited thereon 
(f by a vacuum filming method (vacuum evaporation, ion plating, etc.), whereby the film of good 
f\ adhesiveness is formed. The adhesiveness is much better if the film by the abovementioned 
I coating resin is processed with a silane coupling agent, after which the metal oxide is deposited 



I thereon. 



